Major structural changes have occurred in the U.S. tobacco market in recent years, including increased production costs, a rapid rise in the proportion of tobacco grown under contract with manufacturers, sharp reductions in tobacco marketing quotas that reflect declining demand for domestic tobacco, and, most recently, termination of the tobacco marketing quota system and price support program in October 2004. As the number of tobacco farms and revenues from tobacco have declined, there has been increased interest in identifying alternative sources of income, particularly for tobacco-dependent communities where the impacts of these changes on local economies is expected to be significant (Gale; Gale, Foreman, and Capehart; Hull; President's Commission) . Tobacco is grown in over 500 U.S. counties in 23 states, but production is concentrated in the southeastern states of North Carolina, Kentucky, Virginia, Tennessee, South Carolina, and Georgia (USDA, NASS 2004) .
In this study, we examine the impact of farm, household, and market characteristics on farmer interest and success in shifting to nontobacco sources of income using a panel of North Carolina tobacco farmers surveyed in 1997, 1999, 2001, and 2004 . Data were first collected prior to major changes in the tobacco market that have taken place since 1997 and encompass events such as the approval of the Master Settlement Agreement (MSA) between the large tobacco companies and the attorneys general of 46 states in 1998, Phase II compensatory payments to tobacco growers, increasing use of imported tobacco, huge reductions in tobacco quotas, rapid growth in contracting, and serious discussion regarding a tobacco buyout (the 2004 survey took place prior to approval of the buyout bill).
This unique longitudinal data set was combined with local market data to evaluate the influence of farmer preferences, resource endowments, market incentives, risk, and biophysical factors on tobacco farmers' attempts to identify viable nontobacco income sources, including actively seeking to identify alternative agricultural commodities or working off farm, on their ability to increase the profitability of nontobacco components of their operations through value-added processing or other activities, and on whether they continue to grow tobacco and, if so, the number of acres allotted to tobacco cultivation. This research contributes empirical findings to the public dialogue concerning the ability of tobacco farmers and tobaccodependent communities to adjust to the major structural changes taking place in this market.
Background
Demand for domestic tobacco has declined substantially in recent years because of reduced U.S. cigarette consumption as well as increasing reliance of domestic cigarette manufacturers on lower-cost imported tobacco. Associated reductions in tobacco quota increased grower interest in a quota buyout, which had already been under serious consideration for some time (Brown, Snell, and Tiller) . The recent removal of tobacco quotas and the federal tobacco price support program has brought U.S. tobacco prices closer to world prices, making domestic tobacco more competitive in global markets. In addition, it allows geographic relocation of tobacco production (prior to the tobacco quota buyout, quotas could not be transferred across county lines, except for burley tobacco in Tennessee).
These changes are expected to speed the transition to fewer, larger farms, a trend that has taken place throughout agriculture but that had been slowed in tobacco by the quota program. Many smaller and older tobacco farmers are likely to exit the market following the buyout (Tiller 2003b) , and there may be some overall reallocation of flue-cured tobacco production toward the high-yield regions of eastern North and South Carolina and southern Georgia (Gale, Foreman, and Capehart) . However, the end of the tobacco quota program is expected to accelerate the exit of tobacco farmers even in North Carolina, which accounts for approximately 40% of national production and is particularly well suited for growing tobacco.
Under the Fair and Equitable Tobacco Reform Provisions of the American Jobs Creation Act of 2004, which ended the tobacco quota system and federal price supports, tobacco farmers and quota holders will receive buyout payments for 10 years (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) ). An influx of buyout funds into tobacco-dependent communities could provide an opportunity for investment in new enterprises, but it has proven difficult in the past to identify sufficiently profitable on-farm alternatives to tobacco. Altman et al. reported that in a survey of tobacco farmers throughout the southern United States, 78% of flue-cured tobacco farmers and 69% of burley tobacco farmers identified lower profits associated with alternative crops as a barrier to substitution of other crops for tobacco. Our surveys of North Carolina flue-cured tobacco farmers revealed an even higher proportion (87%) identifying lower profitability of alternative crops as a barrier. Unfortunately, buyout payments are not likely to provide the average tobacco farmer with sufficient capital to surmount these barriers. The large total amounts paid under the terms of the buyout belie the disproportionate share that has been and will be paid to the largest enterprises. The top 20% of payment recipients will receive an estimated 80% of the total payments (Environmental Working Group), with roughly 270 people in North Carolina receiving at least $1 million (Collins 2004a,b) . Median payout will be less than $15,000 annually for 10 years.
Besides profitability and availability of capital, there are many other factors that influence farmers' desire to cultivate alternative crops or identify other sources of income. In general, farmers are more likely to seek alternatives if they face higher risks to net farm income, have smaller expected reductions in net income from shifting some of their production into alternative crops, and are relatively risk averse and wish to diversify their sources of income to reduce income variability. A number of studies have found demographic factors such as age, number of household members, education, experience, net worth, and presence of small children as well as farm characteristics such as farm size, seasonality of farm labor requirements, and proximity to urban areas as relevant to both on-farm crop or commodity mix and off-farm labor supply decisions (Goodwin and Mishra; Mishra, El-Osta, and Sandretto) .
One of the most important ways that farm households reduce income risk in developed countries is by working off farm, which is quite common among farm households in the United States. In 2003, 68% of family farms had either the primary operator (23.6%) or their spouse (12.8%) or both (31.6%) working off farm, and 88.8% of total farm household income came from nonfarm sources (Hoppe and Banker) . Among large and very large commercial farm operators, however, 60% to 80% of total income is derived from farming. Because of household time constraints, working off farm has implications for farm productivity and technology adoption. For instance, Goodwin and Mishra find that working more hours off farm decreases farm efficiency. Fernandez-Cornejo, Hendricks, and Mishra found that off-farm employment creates incentives for adoption of production technologies that reduce managerial time required for farm operators.
For tobacco, the quota program and price supports reduced the risks of tobacco production and maintained relatively high returns for decades up until the last several years of its existence. This reduced incentives for tobacco farmers to explore production of alternative agricultural commodities or work off farm compared with farmers producing other commodities. Serious discussion of a tobacco quota buyout came out of the MSA legislation (Tiller 2003a) . In 1997, Senators John McCain and Harold Ford proposed compensation to quota holders and farmers along with modification of the existing quota program (Capehart). In 1998, Senator Richard Luger added a proposal to end the quota program to a pending tobacco bill (Senate Agriculture Committee). The actual buyout legislation did not pass into law until October 2004, and there was considerable uncertainty over that period regarding the likelihood of its passage (Capehart) . However, it is likely that legislative activity aimed at a buyout encouraged many tobacco farmers to anticipate receipt of future buyout payments.
In the interim, tobacco quota reductions from 1999 to 2004 resulted in sharply reduced production, and farmers simultaneously experienced declining per acre returns to tobacco farming (Foreman 2005) . The reduction in returns was largely due to higher prices for leasing the smaller quantity of available tobacco quota as well as rapid increases in other production costs. As returns to tobacco fall, we would expect farmers to respond by reducing tobacco acreage, increasing efforts to identify nontobacco alternatives, and spending more time working off farm, other things being equal. However, this effect may have been constrained by farmer expectations of a future quota buyout, which could have induced farmers to continue producing more tobacco than they otherwise would have. We expect the effect of any buyout expectations on farmer behavior to vary depending on how accurately farmers assessed the present value of uncertain future buyout payments.
We conjectured that better-educated farmers would more accurately estimate the present-day value of hypothetical future buyout payments, incorporating both their own subjective rate of time preference and the risk that a buyout will not occur. Less well educated farmers may tend to view future buyout payments in nominal terms (Shafir, Diamond, and Tversky) and weight the hypothetical future buyout gain more heavily than any ongoing declines in profits associated with continued tobacco production (Kahneman and Tversky; Tversky and Kahneman). In addition, more educated, entrepreneurial, and efficient farmers are more likely to be able to successfully diversify their income on farm and/or off farm. Consequently, we expect these farmers to be more active in seeking nontobacco alternative sources of income and to be more likely to reduce tobacco acreage in accordance with their more accurate assessment of the present value of tobacco production with the potential future buyout and higher opportunity costs.
With the recent elimination of the tobacco quota system, many farm families are at risk for reduced income. Many are multigenerational farm families who now confront strong pressure to identify profitable, sustainable nontobacco alternatives. In the remainder of this article, we explain our methodology, describe the data used, present the results of our analyses, and discuss the implications of our findings. We are particularly interested in determining the extent to which farmers were actively seeking to identify nontobacco income substitutes, the extent to which they were able to increase profits for nontobacco crops, whether the farmers or their spouses work off farm, and the degree to which they decreased acres allotted to tobacco cultivation. To the extent that the most efficient, entrepreneurial, and well capitalized farmers were more likely to begin diversifying their income prior to the buyout, those who did not may face especially difficult adjustments with the end of the quota system.
Methodology
According to the agricultural household model (e.g., Singh, Squire, and Strauss), farm households maximize expected utility using their endowments of family labor, land, and land quality to produce a combination of outputs in each time period subject to standard time and budget constraints as well as the technological constraints imposed by the farmer's production function. Prices and yields are stochastic, and agricultural household utility depends not only on the expected level of consumption but also on its variance. Utility also depends on the time available for leisure and household characteristics.
In this study, we focus on the allocation of land to tobacco and the allocation of household labor to actively seeking or improving profits from alternative farm commodities and toward off-farm labor. Major decisions each farmer faces at the beginning of a season are the total area to plant and the fraction of planted area to allocate to each product. Farmers can respond to changes in incentives by bringing new plots into production or leaving plots fallow, adjusting labor and other input use by commodity, and adjusting land allocation. For instance, land area allocated to tobacco is expected to be an increasing function of expected own-price and expected marginal yield and a decreasing function of input costs. In addition, farm households decide how to allocate their own time between on-farm and off-farm work as well as leisure time. To maximize utility in the absence of uncertainty, households allocate time to farm labor until the marginal returns to farm labor are just equal to the off-farm wage.
1 However, when the income risk of working off farm is less than working on farm, a risk-averse household will allocate more of its labor to off-farm work to reduce income variability, even though expected consumption is lower (Bardhan and Udry).
Our dependent variables are allocation of land to tobacco (ACRESGROWN) and binary indicators of whether a farmer is actively searching for viable on-farm alternatives to tobacco (ACTIVE), whether the farmer has successfully identified ways to increase profits in nontobacco enterprises (INCPROFIT), whether the farm household has off-farm income (OFFFARM), and whether the primary farm operator has paid off-farm employment (OWNOFF Each category of explanatory factors is described here along with the specific variables included within each for our empirical analysis. The primary data source for this article is a panel of 1,236 North Carolina tobacco farmers. The panel was drawn from 14 of the 15 highest-producing counties for flue-cured tobacco in the state and surveyed in 1997, 1999, 2001 , and 2004 to date. Some of the questions in each of these surveys asked farmers for information about the previous 2 years. Thus, we have observations for selected variables (e.g., tobacco acreage) for up to 8 years. However, there has been substantial attrition over time, with 535 farmers who continue to have tobacco-related income responding to the 2004 survey. These data were combined with secondary data on average county wages and crop prices and yields.
Household-Specific Characteristics
Household preferences are proxied using demographic and other variables expected to influence farm household preferences and managerial ability. The variables used in the empirical analysis are age of the primary farm operator (AGE), age squared (AGESQ), dummy variables for primary operator gender , and tobacco use (USETO-BACCO). We also included four dummy variables that indicated farmer perceptions that the following were barriers to them in reallocating farm output away from tobacco toward nontobacco commodities: unavailability of low-interest loans or grants for new business ventures (BARR_LOANS), personal lack of interest in growing or raising products other than tobacco (BARR_INTEREST), need for additional skills to grow or raise something other than tobacco (BARR_SKILLS), and a perception that nothing else was as profitable as tobacco (BARR_PROFIT).
In addition, dummy variables were included indicating whether the household was in a county where tobacco growers received targeted information regarding opportunities to produce nontobacco commodities from the Rural Advancement Foundation International and other partners. This information was provided between 1997 and 2001 in seven randomly selected counties chosen from the 14 largest flue-cured tobacco producing counties in North Carolina. Separate dummy variables were included to capture effects that occurred during the program (1997) (1998) (1999) (2000) (2001) and postprogram to capture residual effects (TX_DUR and TX_POST, respectively).
Resource Endowments
These factors include the resources available to the landowner and include land, labor, and other assets. The labor variables used to represent these characteristics include dummy variables for whether the primary operator is married (MARRIED) and whether they have children (CHILD). Both were included to proxy additional household time endowment because data on the number of members of each household and their ages were not collected. Total acreage that is owned (TO-TALLAND) is a measure of available land and is also a proxy for wealth. Total acreage data were collected only in the 2004 survey and were assumed to be constant across the survey period.
Market Incentives
Variables included in this category include those explicitly related to exogenous economic determinants of decisions, such as prices, availability of markets, and infrastructure. We used future harvest period tobacco prices to represent tobacco price expectations (Foreman 2005) . Because of a lack of cross-sectional price variation, we substituted expected revenue per acre (ER_TOB) for prices, calculated by multiplying the expected price by the yield reported by the survey respondents. For those that did not report their yield (N 5 62), we used the average yield for respondents from that county. For expected returns to other crops (ER_CROPS), we used projected prices for corn and soybeans and actual future prices for cotton (USDA does not project prices for cotton) from various issues of the USDA publication World Agricultural Supply and Demand Estimates (USDA NASS 2005) and multiplied each by the county-level average yield over the past decade. Expected revenue for other crops was estimated at the county level because there were insufficient farmspecific data to estimate expected revenue by farm. We used factor analysis to construct an index for expected revenue from other crops often grown by North Carolina tobacco farmers.
Because there are likely to be more opportunities for marketing specialty agricultural products in areas close to urban centers, we included a dummy variable for farms located in urban counties or counties adjacent to urban counties (URBAN).
2 To proxy offfarm job opportunities, we used the average wage per job for each county for each year (OFFFARM), downloaded from the BEA Regional Economic Accounts (Bureau of Economic Analysis).
3 One of the most important input costs for tobacco growers is the price of leasing quota (P_LEASE). We used lease prices reported by survey respondents for 2002 and 2003 and scaled them back to earlier years based on the national cost for land and quota divided by the average yield (Foreman 2005) . This assumes that all lease rates were changing at the same rate while maintaining their distribution across particular farms over time because we did not have farm-specific estimates of lease prices for earlier years. For households that did not report a lease price (most of whom reported that they did not lease from or to others), we used the average of reported lease prices per pound for their county to represent the lease price that would have been available to them had they chosen to enter the quota lease market.
Risk and Uncertainty
These variables reflect the risk and uncertainty in the market and institutional environment under which decisions are made, primarily yield and price variability. Farmer response to variability in farm profit will depend on farmer risk preferences. For risk-neutral farmers, positive price and yield shocks will increase total acreage planted and acreage allocation toward commodities with positive shocks even if there are increases in income variance. However, risk-averse farmers will demonstrate unambiguously negative responses to an increase in the variance of commodity price or yield. In addition, increasing variability of yields and/or prices is expected to increase the amount of time allocated to offfarm work for risk-averse farmers. Cross-price and cross-yield effects are typically negative because acreage in one crop is generally a substitute for acreage in another crop, although there may be complementarities due to rotation patterns.
Prices at harvest are unknown when acreage allocation decisions are made (though input prices are observed). However, there has been relatively little variation in the tobacco price in recent years, large part because of the programs in place to stabilize it. In addition, there is no cross-sectional variation in our data. For this reason, we only included measures of yield risk in the empirical model. Yield uncertainty depends on the characteristics of the land and labor endowments as well as external events such as weather, disease, and insect infestation. Tobacco yield risk was represented by a county-level value for tobacco yield variance from 1960 to 2003 (YRISK_ TOB). To represent yield risk associated with alternative crops, a county-level index of yield variance was constructed using average yield data for cotton, corn, and soybeans from 1960 to 2003 (YRISK_OTHCROPS).
Government Policy
In addition to the variables described previously, there are a number of existing or potential government policies that could influence landowner decisions. These policies could enter through adjustments to expected prices (e.g., due to price supports), price variability (e.g., through price supports or crop insurance), or through dummy variables representing the presence of a policy. Of course, the most important policy that may have affected decisions regarding tobacco production over this time period is the tobacco quota program. Because all these policies are implemented at the national or market level, the only variation in them is over time. For this reason, we use year-specific binary variables to capture changes in quota and other policies. Individual year binary indicators are used for the ACRESGROWN regression because tobacco acreage was collected for two different years in each of the four surveys, whereas binary indicators for each survey year were used in the probit regressions of diversification activities because data for those dependent variables were collected for only a single year in each survey.
Model Estimation and Results
Table 1 summarizes the data used for this analysis. Farmers were predominantly white (94%) and male (92%) with just over 50% having a high school diploma or less. Most are married (87%) and have at least one child (92%). Almost 68% of farm households indicated active attempts to diversify on farm with nontobacco sources of income, 45% reported identifying ways to increase their profits on at least one crop other than tobacco, and just over 51% of farm households had offfarm income, with 19% of farm operators and about 50% of their spouses (for those that had spouses) working off farm. Farm operator age averaged just over 50 years. Average farm size is around 293 acres, while average area of tobacco grown is about 56 acres over the whole sample period.
Largely because of changes in quota, average tobacco acreage in our sample increased from 60 acres in 1995 to almost 72 acres in 1997 before beginning a steady decline to just over 42 acres in 2003. However, some farmers increased their acreage despite the quota reductions by buying or leasing additional quota from others. Out of 535 tobacco farmers continuing to have tobaccorelated income who remained enrolled in our study, 71 (13%) increased their acreage by 10% or more between 1995 and 2003. There were 209 growers (39%), on the other hand, who decreased acreage grown by more than 44% (the percentage reduction in total fluecured tobacco quota) between 1995 and 2003.
The tobacco acreage decision has two parts: (1) the decision to grow tobacco or not (e.g., some of the farmers in the sample lease their entire quota to others in some years and report zero acres of tobacco grown) and (2) the decision of how many acres of tobacco to grow conditional on growing tobacco. Thus, tobacco acreage grown (ACRESGROWN) was modeled using a two-part random effects model with a first-stage logit model for the decision to grow tobacco and a second-stage lognormal model for acreage grown (Tooze, Grunwald, and Jones) . The model was fit both with and without correlated random effects between the two equations. Robust standard errors and regression techniques that incorporated within-farmer correlation resulting from repeated observations were employed in all regression analyses (Newey and West; Royall; Tooze, Grunwald, and Jones; White; Zeger and Liang) .
After dropping observations with incomplete data, we used 3,484 observations in the equation for the decision to grow. Because the second part of the model is applied only to those that had nonzero acreage, the number of observations used in that part is reduced to 3,324. The model with correlated random effects was found to provide a better fit than the uncorrelated model based on likelihood ratio test and the Akaike Information Criterion. The correlation between the equations (r) can be calculated as Note: Data for TOTALLAND and P_LEASE were collected only in the 2004 survey but were used to extrapolate values for previous years. TOTALLAND for a given farm household was assumed to be constant over time, whereas P_LEASE was scaled to other years based on the relative national average tobacco quota lease price.
between the two equations and s 1 2 and s 2 2 are the variance of the random effect for the occurrence (decision to grow) and intensity (acres grown) equations, respectively. Each of these parameters are statistically significantly different from zero ( p , 0.0001), indicating that the random effects are significant and that the probability of nonzero tobacco acreage grown and the distribution of nonzero acreage are correlated with each other. For this model, the correlation was estimated to be 0.5.
Parameter estimates from the two-part random effects model with correlated random effects are shown in Table 2 . Note that the variables that are significant in explaining these two decisions differ. The first-stage probability of continuing to grow tobacco rather than lease all owned quota to other farmers is significantly lower for farmers with college degrees, as expected. Interestingly, higher expected tobacco revenue was also associated with a lower probability of growing tobacco. This suggests that more efficient tobacco farmers are actually more likely to stop growing tobacco themselves and lease out their entire quota. These growers may have more productive land and better management skills, making them more likely to produce alternative commodities profitably. 4 As tobacco quota lease rates increased, these growers may then have been more likely to decide to lease out their quota and switch to alternative commodities.
5
Farmers who indicated a lack of interest in diversification into nontobacco agricultural products or who reported that no other agricultural products were as profitable as tobacco were indeed more likely to continue growing tobacco. We also found that those who lived in counties with greater variability in tobacco yields were more likely to continue growing tobacco, which may indicate that there are greater returns to tobacco production experience in areas with more variable yields. It is also possible that counties with more variable tobacco yields have greater barriers to growing other crops on that land, such as poor soil and climate conditions. The second part of the two-part models indicates that for farmers in the sample who grew tobacco, exogenous changes in quota were important determinants of acres grown. The time dummies are large and statistically significant, with positive effects from 1996 to 1998 and negative effects from 1999 onward reflecting changes in quota levels over time. Coefficients estimated for household-specific characteristics indicate the significance of these factors as determinants of tobacco acreage grown.
6 Tobacco acreage increases with age but at a decreasing rate. Households with white males as the primary operator (about 87% of survey respondents) have significantly larger tobacco acreage than those headed by women or minorities. Households that indicated a need for additional skills before they could diversify into nontobacco alternative as a barrier to diversification had significantly more tobacco acreage. Conditional on choosing to grow tobacco, indicating a lack of interest in diversifying into products other than tobacco or a lack of other agricultural products that were as profitable as tobacco did not have a significant impact on tobacco acreage grown.
We found that the program to provide information on alternative crop opportunities in treatment counties achieved borderline statistical significance and reduced the probability of growing tobacco in the first step equation with a lagged effect ( p , 0.11 for TX_POST). However, the program impact 4 We thank an anonymous reviewer for making this observation. 6 As pointed out by an anonymous reviewer, given the relatively homogeneous population of tobacco farmers, the effects of demographic variables may be less important in providing information about which farmers will diversify than in demonstrating the potential impedance to market signals presented by the large block of older farmers who may be relatively uninterested in diversification away from tobacco. 5 One caveat is that we do not have data on farmlevel production costs and that only the 2004 survey collected data on tobacco yields. Thus, it is also possible that our constructed measure of expected revenue is not a good reflection of expected profits (e.g., production costs are higher on farms with higher expected revenue due to more intensive input use). was positive on tobacco acreage both during the program and after the program ended. This may be partly due to program effects that improved awareness of changing market conditions and that may have increased expectations of a buyout. Since expectations of a buyout provided incentives to continue growing tobacco in order to receive buyout payments, it is possible that farmers who received program information about changes taking place in tobacco markets and the need to identify nontobacco income alternatives made rational decisions to grow more tobacco in the short run to acquire capital needed for long-run adjustments in response to the anticipated market changes. Other than total land owned, which has a positive effect on tobacco acreage grown, coefficients of variables used to represent household resource endowments are not significant. While larger land endowments are expected to reduce barriers and provide greater opportunities for pursuing nontobacco crops and commodities, the positive sign suggests that there may be increasing returns to scale that create incentives for specialization in tobacco. Alternatively, it could reflect a variant of the putty-clay model of capital equipment in which larger tobacco farms own more equipment that is not easily substituted or adapted to other crops, thus reducing incentives to alter their output and technology (Johansen) . Because of their greater resources, these farms may also be able to maintain substantial tobacco production while simultaneously exploring alternative income opportunities.
Although the sign on expected tobacco revenue per acre is not significant, this could be due to reductions in price incentives that result from existence of government price support programs as well as expectations that there would be a buyout that would provide compensation for both quota holders and growers. Now that the tobacco quota has been removed, it is expected that the sign on this variable will become positive for future years. Coefficients for expected revenue from other crops and being located in an urban area are statistically significant and show the anticipated negative effects. The tobacco lease price and average off-farm wages for the county where the farm household is located also have the expected negative sign but are not significant.
Regression analyses of efforts to identify or improve profitability of alternative crops and off-farm labor decisions used generalized estimating equations with a probit link. Dependent variables were binary indicators that the farmer is actively searching for ways to identify nontobacco alternatives (AC-TIVE), that farmers indicated success in finding ways to increase profits in nontobacco enterprises (INCPROFIT) , that the farm household has off-farm income (OFFFARM), and that the farm operator works a paid offfarm job (OWNOFF). As in the two-part model described previously, robust standard errors and regression techniques that incorporated within-farmer correlation resulting from repeated observations were employed. Tables 3 and 4 summarize the estimation results and the corresponding marginal effects of probit models of effort and success in shifting to nontobacco output as well as participation in off-farm work. 7 Our results show that whether a farm household is actively attempting to identify opportunities for nontobacco income sources (ACTIVE) is most strongly correlated with higher education (high school graduate or above). The probability that a household is actively seeking to diversify is about 15 to 17 percentage points higher for those with at least a high school diploma relative to those that did not finish high school at the data means. This finding supports our conjecture that education is associated with managerial acumen. It is also consistent with our conjecture that farmers looking to shift production away from tobacco during this time period were more entrepreneurial and had better alternative opportunities than their less educated counterparts. White males are significantly less likely to show interest in nontobacco alternatives. Not surprisingly, households that indicated lack of interest in nontobacco alternatives were also less likely to report actively seeking them, but other reported barriers were not significant. Being married is positively correlated with interest in identifying nontobacco alternatives. This is consistent with greater household time resources reducing information search costs. The only variable related to economic incentives that was significant was the tobacco lease price, which revealed the expected effect that households facing higher quota lease rates are more likely to attempt to identify nontobacco alternatives. The treatment effect for ACTIVE is positive and borderline statistically significant as expected during the period when the education program was in place. However, the effect is not significant in later years, suggesting that time and competing incentives may have helped to attenuate program effects. The year-specific binary indicators show that interest in nontobacco alternatives has increased relative to 1997 across all observations but not very strongly. The slight elevation in 2001, though not statistically significant, may reflect increased interest following the MSA in 1998 that raised cigarette prices and reduced demand for tobacco products. That interest may have been dampened by Phase II payments and increased talk of a buyout, which would have increased farmers' incentives to continue to grow tobacco in order to receive buyout funds. This could explain why efforts to identify nontobacco alternatives are not more strongly related to economic incentives in our results.
The second column of Table 3 contains coefficient estimates for the probability of success in identifying ways to increase profitability of alternative agricultural products through additional processing or marketing activities (INCPROFIT). There are few significant variables in this regression, suggesting that success in finding ways to increase profits on nontobacco alternatives is not systematically related to many of the variables in our model. Total acres owned is a positive predictor of alternative product profitability, which is consistent with greater resources aiding farmers in making profitable investments. In addition, higher yield risk for both tobacco and other crops is found to increase the probability of finding ways to increase profits. This may result because those with higher yield risks also have higher incentives for reducing those risks through new or innovative production practices or marketing arrangements. The treatment effect during the period when the educational program was in place has borderline statistical significance ( p , 0.105) but is not close to significance in post program years.
The finding of few significant variables could also be due to inconsistencies in selfreported success in identifying ways to increase profits, especially if households with different characteristics are systematically using different definitions of ''success'' or ''profit.'' More educated, higher-income households may require higher returns in order to consider an alternative enterprise successful since they will tend to have higher opportunity costs for their time. If respondents' responses reflect variations in the value of their own time, it could dampen differentiation in success, especially for more educated households that would be expected a priori to have greater probability of increasing profits on alternative agricultural products through innovation.
In the OFFFARM regression, we find age and age squared to be significant determinants of whether the household derives income from off-farm sources, as expected. Also as expected, higher educational attainment of the primary operator is strongly correlated with higher probability having off-farm income, Note: Standard errors are in parentheses. Superscripts ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. with larger effects for farmers with some college or who are college graduates than for those who are high school graduates. Being married has a positive effect on the probability of off-farm income, which is consistent with our finding that the spouses of farm operators are more often the source of offfarm household income than are the operators themselves. None of the economic variables is statistically significant in this regression, but households that indicated a need for more skills before they could successfully switch to nontobacco outputs were more likely to have off-farm income. This may reflect trade-offs between investment in developing farm managerial skills and off-farm employment. Working off farm reduces time available for on-farm managerial effort and encourages adoption of convenient crops and production technologies that reduce managerial time requirements (Fernandez-Cornejo, Hendricks, and Mishra; Smith) . Similar to the OFFFARM model, the OWNOFF model results show age and age squared to be important determinants of whether farm operators choose to work off farm. Male farm operators are less likely to work off farm, as are operators who are married. As was seen with OFFFARM, education has a strong positive effect on the farm owner/operator participating in off-farm work. Farm operators owning larger plots of land are also less likely to work off farm, as are farmers with higher tobacco yield variability, which may indicate that there are higher returns to farm managerial skill for larger farms and/or for farms located in regions where yields are more variable and therefore a higher off-farm reservation wage. In addition, operators who identified access to loans as a barrier to growing nontobacco crops were more likely to work off farm, suggesting that they might be working off farm to accumulate capital. It may also be that working off farm has limited their interest in nontobacco crops to those with low managerial input technologies and that may have substantial capital requirements. As expected, an increase in county average hourly wage increases the probability of owner offfarm employment. The marginal effect of a $1.00 increase in hourly wage is a 3% increase in the probability of working off farm.
Discussion and Conclusions
Changes taking place in tobacco markets have increased tobacco farmer interest in identifying nontobacco alternatives and alternative income sources. In early 2004, about a third of our tobacco-growing survey respondents indicated they would stop growing tobacco if there were a quota buyout. Our findings suggest that farmers' decisions about tobacco acreage have been shaped in expected ways by the expected revenue associated with substitute crops, selfidentified barriers to cultivating nontobacco alternatives, location within an urban county, and annual changes in tobacco quotas. In addition, household and farmer characteristics are significant determinants of efforts to shift to nontobacco enterprises. The most consistent and important of these is farmer education, which predicts reduced probability of growing tobacco and increased probability of working off farm and attempting to identify nontobacco alternatives. This is consistent with our conjecture that farmers who are better educated would be among the first to explore alternative nontobacco enterprises because education proxies entrepreneurial acumen as well as Note: Standard errors are in parentheses. Superscripts ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. increasing the set of alternative opportunities these farmers confront. It may also be that better-educated farmers perceived the discounted value of uncertain future tobacco buyout payments more accurately and began shifting resources away from tobacco production as market returns declined. During the period of this study, there was relatively little change in tobacco prices, but there were substantial increases in tobacco quota lease rates as quotas were reduced (Snell) . Lease rates were a major input cost and had a large effect on expected net returns. For this reason, we conjectured that rising lease rates might play a larger role in farmers' decision making than the other market variables included. The results from the ACTIVE regression are consistent with this conjecture, although the effect is not seen in the other regressions. Interestingly, expected tobacco revenue per acre actually had a negative effect on the probability of continuing to grow tobacco rather than lease quota to others, which is consistent with these farmers having more productive inputs and management/ entrepreneurial skills transferable to alternative activities.
Not surprisingly, we found that self-reported barriers affect farmers' decision making. Clearly, farmers with no interest in nontobacco alternatives or who believed that nothing is more profitable than tobacco were more likely to grow tobacco. The proportion of tobacco farmers in our study who reported no interest in growing other crops in 1997 (37%) had declined to 30% by 2004, suggesting that market forces may have become more salient. Farmers in this group were less well educated. We conjecture that the lack of interest reflects limited opportunity sets for alternative enterprises, either because off-farm work is not available at their educational level or because their productivity in other enterprises would be lower than in tobacco growing. Our 2003 survey sample had 51.8% of tobacco farms reporting off-farm work by either the primary operator (7.0%) or their spouse (30.9%) or both (13.8%), all lower than the percentages working off farm for farm households overall. Needing additional skills to grow other crops had a positive effect on both acres of tobacco grown and on the probability of having offfarm income. These findings document the importance of helping at least some tobacco farmers to acquire the skills necessary to transition to other crops.
The results confirm that prior to the 2004 tobacco quota buyout, some North Carolina farm households wished to shift output away from tobacco and to identify other sources of income. Increased interest in altering crop mix and income sources is consistent with market changes such as declining domestic tobacco consumption and increased foreign competition, sharp reductions in the tobacco quota, and the expected end of the tobacco price support system. The confounding influence of the impending tobacco quota buyout, which created incentives to grow tobacco in order to qualify for buyout payments, could account for the relatively small part that economic variables appear to play in predicting successful identification of profitable alternatives and increasing farm operators' off-farm work. However, other factors almost certainly played a role in dampening farmer response to economic incentives. All 14 counties in this study have been designated as ''economically distressed and/or tobacco dependent'' by the Golden Leaf Foundation, a North Carolina grant-making organization that disburses MSA funds for economic development in such counties (Golden LEAF Foundation). The North Carolina Center for Economic Development reports that between 2000 and 2003, there were more than 70,000 layoffs in rural North Carolina counties, while more than 190 textile and apparel mills closed. During that same period, North Carolina moved from the 12th-lowest unemployment rate in the United States to the fifth highest in 2002 with rural counties hardest hit (North Carolina Rural Economic Development Center). These statistics suggest that opportunities for off-farm employment, particularly among less well educated farmers in economically depressed counties, may have been significantly restricted. In addition, farm income from tobacco declined by 31% between 2001 and 2002 because of drought and disease (Foreman 2004) . Depressed economic circumstances in rural counties may also have translated into reduced demand for produce and other farm products, at least in local markets, further reducing profitability of nontobacco alternatives.
Researchers, agricultural development policymakers, and public health advocates have been working for decades to encourage development of value-added and specialty products that would enable farms to shift away from tobacco while maintaining or increasing their profitability. The results presented here provide some evidence that these efforts, coupled with rapidly changing market incentives, have borne some fruit. However, our results suggest that success in reducing tobacco dependence was likely concentrated among those farmers with more resources and managerial and entrepreneurial skills. An interesting question is whether some of these farmers may actually increase their tobacco production now that the quota system has been removed and they can more readily take advantage of economies of scale. Those who are less well educated and who have access to fewer resources are at risk and have fewer options. They may have been slower to explore alternatives to prepare for post buyout conditions and will likely find it more difficult to compete in a freer tobacco market. The challenge for them and for policymakers will be to find sufficient sustainable sources of income.
Individual small and midsized tobacco farmers are unlikely to realize large-enough payments from the tobacco quota buyout to provide the resources necessary to retool and develop the new skills necessary to make this transition. Tobacco-growing states typically devote MSA funds to aid farmers in transitioning out of tobacco. Those funds could help to supplement buyout payments and facilitate shifts to nontobacco alternatives, but these funds have tended to shift away from agricultural initiatives over time (Jones et al.) . Further, postbuyout research is needed to sharpen estimates of tobacco farmers' responsiveness to economic incentives now that the quota system has been dismantled. The answers to these questions may well determine the future of small to medium-sized tobacco-dependent family farm enterprises and their communities. [Received February 2006; Accepted July 2007.] 
